MATHS (041) / XII /| SET-A

MARKING SCHEME of PB-1

SUBJECT: MATHEMATICS CLASS: XlI
SECTION-A
ANS.1 [c) 1
ANS.2 | (d) 1
ANS.3 | ¢) 10.8 cm?/s 1
ANS.4 | (d) 1
ANS.5 [0 1
ANS.6 | (a) 1
ANS.7 |d) 1
ANS.8 | b) 5m/6 1
ANS.9 | (c) 1
ANS.10 | (a) Continuous at x =4 1
ANS.11 | (a) 1
ANS.12 | c) 1
ANS.13 | b) 1
ANS.14 | a) 1
ANS.15 | (c) 1
ANS.16 | (c) log (sec x + tan x) 1
ANS.17 | d) 1
ANS.18 | (b) 1
ANS.19 | a) Both A and R are true and R is the correct explanation of A 1
ANS.20 | (b) Both A and R are true but R is not the correct explanation of A. 1
SECTION-B
ANS.21 | The area A of a circle with radius r is given by A = 1ir2
) . , y . 1
ﬂ = E.Tr'.r'd—? =100=2mr x5 = r= m«cm. [”’r—:r = 5cm)/s, ﬂ= 100 cm™/s)
di dt b dt dt
10
Hence, radius of the circleisr= " cm. 1
ANS.22
The value of sin (%— sin—? (—é}}
= sin (%- -0 1
—_— 1
ANS.23 | For continuity at x = 1,
linll flx) = linll flx)=f(l) = lin|1 (4) = linll (hx®) =k 1
i s g oy

—
—_—
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ANS.24 | =
o]k
o . A = 2
2 6 14|=0=1(42+144)- j(14-14)+k(-24-6)=0=A=-3
|
ANS.25 | " " . " - » " . » " " oo. " -
r=2a-b+3c=20+2+2%k-4+2j-3%k+31 -6+ =>r=1-2/+2k 1
Vector of magnitude 6 units and parallel to (2a - b + 3¢) 15 67.
. " l - ‘.:"ﬂ- + ?k ' . . -
Vector = ﬁ(—j— =21 —4j + 4k L
vi+4+4,
SECTION-C
ANS.26 | Let b stand for boy and g for girl. The sample space of the experiment is S = {(b, b), (g, b),
(b, 9), (9. 9)}
%)
Let E and F denote the following events :
E : *both the children are boys’
F : "at least one of the child 1s a boy’
Then E={(hb)} and F = {(b.b). (g.b), (b.g)} Ve
Now EmF={{bb)}
3 1
Thus P(F) = Z and PIEmF )= 1 1
1
P(EmF FE
Therefore pEF) = LB _a 1 1
P(F) 3 3
4
ANS.27 | Let y = xS™ Taking logarithm on both sides, we have
log y = sin x log x
- 1 Vs
Therefor L d—J s1n ri (log x)+log 1‘i (sin Xx)
1erefore y dx = S VOE gx— s
ddy
or Ta = (sIn I‘J; +logxcosx 1
dy [sin x 1
or — =y +cosxlogx
dx x 1 Ys
_ XU [sm * 4 cosx log x}
X
= x*" ! sinx 4+ x™* . cos x log x 1
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ANS.28 | We observe that the feasible region is bounded. 1/2
1
X’ 10 zu; 40 60 70
‘;L' A(30,0) 'x\+J = 50
The coordinates of the corner points are (0, 0), (30, 0), (20, 30) and (0, 50)
respectively. 1
maximum value of Z is 120 at the point (30, 0). 1/2
ANSZQ . — o =+ F— =+ =+ _ -+ —+ L — 2
{a-l—b}( —b) 8 =dd-db+hd-bb=8 = |dl*-|b| =8 1
(8|b|) - |b| =8 |Given that: |d| = 8|5H
=>64|h| —|b| =8
635 =8 therefore, |5 =—
= = erefore, =—
63
= |b| = E [Magnitude of a vector is non- negative]
i 2V2
= [bf=—F 1
37
L. BX242 16v2
L ETE -
W7 3T 1
ANS.30 dy _ x+1
o= .1
Separating the variables in equation (1), we get
2-y)dy=(x+1)dx ... (2) 1
Integrating both the side and getting
2y-y?2 =x2[2 + x + C1 1
Simplifying and getting
X2 +y?+2x-4y + C=0 (where C=2C1) 1
which is the general solution of equation (1)
ANS.31 l— dx _ '~ cos x dx
“l1+tanx Y cosx+sinx
l l~ (cos x + sin X + cos X — sin x) dx ”
- 2 COS X +5in X ’
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dx

1 | (cosx—sinx
.+_J—.

27 cosx+sinx

C, ]J- COS X —sin x 1

dx
-2 2 27 cosx+sinx - (1)

. r COS X —sin X
Now, consider I:J — dx
COS X +sin x

Put cos x + sin x =t so that (cos x — sin x) dx = drt 1,

Therefore [= J_ log |r + C,= 'log ‘cos X +sin x‘ +C,

Putting it in (1), we get

e oo G
J7:_+—+—]og‘cosx+smx‘+—“
l+tanx 2 2 2 2
..I' ‘l C C*}
— —]00‘c05r+sm r‘+—+
272 2 2
c, C,
:i+llog . x+C,|C="+2 '
272 22
OR
z sin x
Lttlzjz - 4* L 4 {ir sam (l}
D gin” x+cos x

Then, by P, 1/2

. 4T
sin” (—=1x) 4
2 COs X

ralE

dx e (2) 1

R i ot e
51n4{;—_r}+c054(5—x} Cos x+sin x

Adding (1) and (2), we gel

i)
EI:J»j ‘ﬂn r+r.,m X

_||,_-|

dx Idi-[xa g

0 sin® x+cos” x

Hence I= T
4 Ys

SECTION-D

ANS.32 | The given equation is y = |x + 3|.
The corresponding values of x and y are given in the following table:

X -6 -5 -4 -3 -2 -1 0
y 3 2 1 0 1 2 3

On plotting these points, we obtain the graph of y = |x 4 3| as follows: 1
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1t is known that:

(x %+ I =xrv=--3and(x+3)=0 for - 3 = x =0

>y 2
1
X
- -
-2
'|r1!||"“
J'ul + 3|k J(_ZI{ + 3)d +J-u{ -+ 3)d.
X X = — X X X X
—a -5 a 1

x2 - x2 “
=?+3x] .—[T'*g:n:‘]
— i —3

(—33% (—6)* (—2)° }
(2 m) - (S sco)] o (S22 5) :

= EJ_[_g]=q Vs

OR

I )
The given equation of the ellipse i—ﬁ+%= 1

It can be ohserved that the ellipse is symmetrical about x-axis and y-axis.

Area bounded by ellipse = 4 » Area of OAB 1
]
Area quHL'L'r:J yidx 1
i
4 z g1t
-J 3 |1—x—5dx=—f v1b=x* dx
oy ] 0 1
B ] !
=ik Xt + ~sin 1, -
.
=1 [2816= 16 + B5in™* (1) = 0= & sin~" (0)]
1
_3 Hﬂl
4l
Slﬂ;rrl ;
= = |—_— =
iz = "

Therefore, area bounded by the ellipse = 4 « 3n = 12w units 1
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ANS.33

Fo= (1427 +3k) + A0 — 3] + 2k) and 7 = 41 + 5] + 6k + (20 + 4] + )
It is known that the shortest distance hetween the lines 7 = a; + A b, and ¥ = @, + p b, is given by

(By % by). (@~ 7)

oy x B3]

d= (1)

Comparing the given equations with 7 = @ + 4 by and 7 = @ + j by, we have
o =i+ 2413k

by =T— 37+ 2k

= 4+ 5] + 6k

by =i+ 3+ k

Therefore, a; - @ = (4i+ 5f + 6k) = (i + 27 + 3k) = 3 + 37 + 3k and

BT r

i j ok
by ® By =1 _‘J;g 2|=(—3—8R)—(1—4)f+(3+6)k=—9+3j+9k
2 3 1

= |t % b= (-9 + (3 + (T = vB1+ 9 +81 = 319
(by wby)(az—a) = (-90+3+9K) (3 +3+k)=-9x3+3x3+9x3=9

Substituting all the walues in equation (1], we get

&= 9 | _ 3
319 V19
. . ) 3 )
Therefore, the shortest distance hetweean the twao given lines is 7o units,

OR

x+1 p+1 z24+1 r—3 ¥—5 -7
= = _E]'ld = =
7 —h& 1 1 —2 |
It is known that the shortest distance bebween the two lines,
x+ 1y ¥+ ¥ =+ = X — xa ¥ — ¥a F—¥g

Equeations of the given lines

o B, = andd o b = o 15 given by
=Xy M=k &TH
iy by L1
q= iy By Ca (1)

by —baey ) + (cyag — cpay )% + (a, bz — azby )?
Comparing the given equatinns, we have

x, = =1, v, = =1 2 =-=1

a, =7 h=—n =1

Xy =3 Y= 23 =7

az; =1 by = =2 Gy =1

Thien
S Y™ " | 4 G H

iy by Ly =\ 7 — 6 1

] by Cz 1 -2 1

=464+ 26T -1J4+B(-1446)=—16-36—-64=—114

and o (byea — baoy 37 + (cpaz — a0 ) + {agby —agby P = Ji—6+ 217 + {1+ 7)7 + [—14+ 6)7
=16+ 36 + 64 =+116 = 2+/29

Substitming all the values in equation (1), we have

_116 __—58 2429
IS V29

Since, distance is always non-negative, so. the distance between the given lines is 2429 units,

Y

Ys

Y

Y

Y

Ya
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ANS.34

Given that: y = **°* ' = _therefore,
Differentiating with respect Lo x, we have
dy

-—1 -1 —_
— md {05 .J:=E:.'IIZIII5 L a cos J.I

=1
sy A
Squaring borh rthe sides, we have
d}fj* a’y*
dx 1—x2

il
1"-"-1 — ::-2

2

(- (2) = atye

Differentiating again with respect to x, we have
dy d¥y
dx dx?®
diy
dx?

diy
= E—IJU — x5 -x

ol

d}'}z o gy

— it Tl ] — x2y —
(1 —=x=12 s a:r“ a4 s 2y

oy L oddy
—_— = — F A
+d1_|f Ex}l 2a ¥

x

201 — x°})

dy
= dr

dy
— | = Tap_—
dx dx] LY e

OR
We have v = sin~'x. Then
-d}-' _' 1
dx f(] _ x?]
_ dy
dx

dy
1— x? .—]:0
(1—x7) ar

(1—x) 1

o

dx

dzy

{1__1;2).{1 = +Q. d
X

dx

dx? B

Ya

Ya

Y

1%
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ANS.35

to given conditions, we have x +y +z =6

This system can be written as

Here [A| = 1(1+6) - (0-3)+(0-
=H+6)=7,

Hence

Thus

Since

or

Let first, second and third numbers be denoted by x, y and z, respectively. Then, according
y+3z=11
X+z=2yorx—-2y+z=0
AX= Bwhere
| 1 1 X 6|
A= [0 1 3] X=|y|andB=|ll
121 z u
1)=9#0. Now we find adj A
A =-(0-3)=3, A =-
A, =0, ,==(=2-1)=3
A,=-(3-0=-3 A =(1-0)=1
[17 32
ajA=]3 0 3
131
- 7 -3 2
|
'=Nm§r{f\]=§3 0 -3
-1 3 1
X=A"B
7 -3 276
x:éS 0 311
13 10
x| [42-3340] 91 [1
vl Lls+ o040 _ 1|18 _|2
=) Y es33e0) 7 (27 |3
x=1,y=2,z=3

Thus

A =—(1+2)=-3,

Y

Y

Y

Ys
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13 3
la|=p 2
11 =2

=-1 20, Inverse of malrix exists.

Find the inverse of matrix:
Cofactors of matrix:
A =rj“4,1: =3n"'“15 =1

.tjl.n =‘1|.|‘!!|.: =-g|£'!'.i: = =7
Ail =:,A‘:: = 23"55‘_;; =13

0 -1 2
WA=, g o

1 =5 13
Se,

m -1 27 Jo 1 =27
atal2 9 ns 29 -

11 -5 13| -1 § -13]

Mow, matrix of equation can be written as:
AX =B

> -3 =[x [11

3 02 —a|lx|=|-3

1 1 =2]|l=] [-31
And, X =A0E

x| [0 1 —2 7117
vi=l—2 8 —23| -=
=1 -1 5 -13] -5
] [0 1 —2 711

v l=|-2 & 23| —=| =
=1 -1 = -—13|l -3

Therefare, = =1, v =2 and =

OR

Ys

Y
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SECTION-E

ANS.36
() Number of relations is equal fo the mumber of sulsets of the set Bx 0= 2%

ol de} _ g3z _ ot
{ Wheren(d) denotes the number of the elements [n the finite set A)
(i)  Smallest Equivalence relation on G is{(g,, 9, ), (8., 8, )]

i} {a) (A) reflexive but not symmetric =

{(By,by), (by, By), (By, by), (By, by ), (b, By), (by, b))
So the minimum number of elements to be added are
(by, by),(by, by), (bg, bs), (Bz, bs)
{Note : it can be any one of the pair from, (bg, by), (by, by), (by, by) in place of

(by, by) also}

(B) reflexive and symmetric but not transitive =

{(b4, by), (by, by), (by, by), (by, by), (b3, bs), (by, bs), (b3, by) }.

So the minimum number of elements to be added are
['ﬁl' bl:li {.hl.l bz}- [b[h b:l].- '[hz- bﬂj‘ |:'ﬁir b!:l

OR (iii) (b) One-one and onto function

II
x' = 4y.lety = f(x) 3
b oxt
Letx,, x, € [0,20v2] such that f(x,) = f(x,) =T
sxl=xt 5 (- x) +1,) = 05 x, = xya8 1,1, € [0,20V2)
% f 15 one-one function
Now, 0 < y < 200 henca the value of y 18 non-negative

and f(2yy) =y
- for any arbitrary y € [0, 200], the pre-Image of y exists In [0, 20v2]
hence f Is onto function.

ANS.37 | (a) (ii) 4 — x
(b) (i) 4

(i) 8 cm
(d) (i) 6 cm

ANS.38 | a) iv) 3/8
b) iv) 1/24
c) iv) 5/8
d) iv) 1/3

A

A
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